Sea cucumber and blue mussel: new sources of phospholipid enriched omega-3 fatty acids with a potential role in 3T3-L1 adipocyte metabolism.
Omega (n)-3 polyunsaturated fatty acids (PUFA), namely docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), are known to reduce the risk of insulin resistance and ameliorate obesity-associated disorders. DHA and EPA structured in the phospholipid form possess superior biological effects compared to the triglyceride form available in fish oil. In this study, we have found that sea cucumber (SC) and blue mussel (BM) from Newfoundland and Labrador are rich sources of n-3 PUFA structured in the phospholipid form. Treatment with SC and BM methanolic extracts (250 and 100 μg mL(-1), respectively) significantly (p < 0.01) increased triglyceride accumulation in 3T3-L1 adipocytes, along with an increase in the mRNA expression of the peroxisome proliferator-activated receptor-γ (37 and 39%, respectively) and adiponectin (57 and 56%, respectively) compared with control cells (p < 0.05). Only SC extracts (250 μg mL(-1)) increased the mRNA expression of sterol regulatory element-binding protein-1 (SREBP-1). Treatment with higher concentrations of SC and BM extracts (500 and 750 μg mL(-1), respectively) significantly (p < 0.01) decreased triglyceride accumulation in 3T3-L1 cells as opposed to an increase in triglyceride accumulation at lower concentrations. This was due to inhibition of acetyl-CoA carboxylase-1 and SREBP-1 mRNA expression compared to control cells (p < 0.05). There was no effect of the extracts on the mRNA expression of hormone sensitive lipase or lipolysis, suggesting that the decrease in triglyceride accumulation at higher concentrations is not due to breakdown and release of fat. This is the first report to show that SC and BM are new sources of phospholipid bonded n-3 PUFA, with the potential to target insulin resistance and obesity.